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The TW:eed project (see Edinburgh 
Geologist 53 & 56) has been running 
for almost four years now, and during 
that time we have flown drones above 
the beach at Burnmouth (to help us 
analyse the relationships of the Lower 
Carboniferous outcrops), drilled 500 
metres of core in Northumberland 
and, with the aid of CT technology, 
made a 3D print of a tiny new 
tetrapod that is still completely 
encased inside sediment. These are 
just some of the varied approaches 
we have employed during the course 
of a very successful NERC-funded 
research programme that is shedding 
completely new insights into the 
environment and the nature of the 
colonization of land by vertebrates. 
What was once a missing piece in the 
fossil record is no more — Romer’s 
Gap has been well and truly filled. 
Of course, it all started with Stan 
Wood’s discovery of a remarkable 
fossiliferous deposit in the bed of the 
Whiteadder River. Stan always had 
a grand vision for diverting the river 
to leave the desired beds exposed 
so that we could excavate them at 
leisure! While such a scheme was out 
of the question, we did have our own 
challenging plan to bund-off a section 
of the river for a few weeks.  We soon 
realized how daunting this would 
be in a river noted for its salmon 
and trout fishing, and we needed 
to be meticulous in our planning 
and timing of the excavation. There 
is only a short window during the 
summer months when the waters 
might be sufficiently low to attempt 
such an operation, and this was 
further constrained by the sensitivity 
of the fishery. However, after a 
couple of false starts, working closely 
together with SEPA, SNH and the 
River Tweed Commission we were 
able to obtain the necessary permits 
to erect a temporary dam that 
would deflect the water away from a 
significant part of the relevant beds. 
Importantly, the landowners, Judi, 
James and Angela Maclean, were also 
intrigued by our proposition and very 
graciously permitted us to occupy 
part of their land adjacent to the river 
for the duration of the excavation. So 
last June, coordinated by Andy Ross, 
the group was able to spend three 
weeks systematically excavating a 
portion of the river bed safely behind 
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a remarkable dam skilfully erected by 
our contractor Onsite Portadam.
The results were quite wonderful and 
we collected well over 1000 fossils 
together with some large blocks of 
unprocessed sediment. Plant remains 
were abundant and sometimes 
quite beautifully preserved and 
rhizodont scales were ubiquitous. 
The invertebrates included a delicate 
partial scorpion complete with 
pincers, but most encouragingly, signs 
of tetrapods were never too far away. 
As we split through the sediment the 
occasional femur or toe bone would 
be exposed and every now and then 
a more concentrated association of 
bones would be exposed. However, 
these would have to wait until we 
got back to the lab and potentially 
months of preparation work and 
analyses before knowing what we 
had really collected. The sediment 
blocks are quite friable and easily 
disintegrate without stabilizing with 
water-soluble glues in the field. 
We had a small ‘portakabin’ on site 
where we could sit and have a closer 
look at the fossils in order to make 
very general identification. Then, 
without further ado, each fossil was 
carefully recorded, wrapped, and 
transported back to the National 
Museum.
To keep a permanent record of the 
excavation, we worked with Digital 
Safely behind the  
dam, Dave Millward surveys 
progress one week after the  
start of the excavation.
The first stage of the 
excavation: erecting 
the frame for the dam.
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Design Studio from Glasgow to 
LIDAR-scan the site, firstly at the 
beginning of the excavation and 
then again at its conclusion. The 
result is a 3D visualization of the 
entire excavation. Moreover, we 
shall always be able to return back 
to exactly the same spot should 
the need ever arise to go back and 
continue the excavation deeper into 
the riverbed.
With the dam in place, the 
team was able to conduct a 
major excavation and stay 
completely dry.
Taking a closer 
look at some of the 
excavated fossil material.
While the elusive tetrapods formed a focus of the excavation, this stunning 
scorpion fossil (about 4 cm long) was among my favourite specimens.
14
how to collect fossils in a river bed without getting your feet wet
Already we can say that there is a 
significant diversity and disparity 
of tetrapods and as a consequence 
we are now asking new questions. 
For example, just how quickly did 
terrestrial vertebrates radiate and 
diversify after the end Devonian? We 
hope the answers to such questions 
will lie in some of the material we 
have collected, but we shall also 
have to continue our field studies 
and even venture up the geological 
column a little further! 
With so much fresh material 
collected it will take many months to 
fully assess and prepare the individual 
fossils. However, the painstaking task 
has begun and already two partial 
tetrapod skulls have come to light. 
The next steps will be to scan these 
blocks to determine whether more 
of the fossils are present deep within 
the sediment. As well as providing 
more detail the scans will help guide 
how we should proceed with the 
mechanical preparation of the blocks. 
With the end of the excavation work in sight, some of the team pose happily 
behind the dam, from left to right: Andy Ross, Jessica Mason, Sarah Stewart, 
Jenny Clack (project leader), Rob Clack, Vicen Carrio, Yves Candela, Janet 
Sherwin, Nick Fraser, Derek the jackhammer operator. Rachel Russell took the 
photograph.
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At 355 million years ago the ponds and rivers around the ancient land surface 
would have harboured a variety of fishes, including this rather formidable 
rhizodont. Restoration by Mark Witton.
The terrestrial tetrapods being recovered from Willie’s Hole are quite diverse 
and probably included whatcheerids (far left) and colosteids (centre). 
Restoration by Mark Witton.
